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The Honorable Les Aspin 

Chairman, Committee on Armed Services 

House of Representatives 

Dear Mr. Chairman: 

Your July 27, 1988, letter requested that we assess the Department of 
Defense's (dod) plans for satellite programs. Specifically, you asked that 
we develop information on the relationships and cost of dod satellites, 
launch vehicles, and launch facilities- In response to your request, we 
provided a classified fact sheet to you on March 5, 1990. 

Your office subsequently requested that we provide you with an unclas- 
sified version of the fact sheet This fact sheet reflects the unclassified 
dod satellite program and launch plans to the extent they existed as of 
October 1, 1989, for activities through year 2004, The information is 
discussed in appendixes I through V in a format agreed to with ypur 
office. However, as dod noted in commenting on a draft of the classified 
fact sheet, military space programs are continually reviewed and 
adjusted to reflect budgetary actions. Thus, the information we present 
is a snapshot in time of dod's space program plans and may not always 
be current Appendix VI discusses our objective, scope, and 
methodology. 



Satellites 



dod satellites perform a wide variety of missions to support U.S. 
national security interests and pursue advances in research and technol- 
ogy. The missions include communications, meteorology, navigation, 
research and development, strategic defense, tactical warning and 
attack assessment, and other classified n 



Appendix I describes the missions, requirements, program status, unit 
costs, schedules, launch vehicles, and launch facilities for current and 
planned dod satellites. Appendix IV contains a summary of the launch 
schedules for each of the satellite programs. 



Launch Vehicles 



The Challenger space shuttle disaster and two Titan unmanned expend- 
able launch vehicle (elv) failures in 1985 and 1986 precipitated a major 
revision of national space policy and dod's satellite launch strategy. 
Until the Challenger accident, the shuttle was to become the national 
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program providing primary access to space for U.S. government users. 
At the time, dod had been planning to launch no more than four elvs a 
year after 1989. 

After lengthy launch delays resulted from the failures, former President 
Reagan announced several changes to the national space policy in 
December 1986. The changes directed dod to pursue a strategy of using 
a mixed fleet of unmanned launch vehicles and the shuttle to avoid reli- 
ance on a single launch system, thereby assuring U.S. access to space. 
DOD now plans to use a variety of elvs to perform more than 90 percent 
of its satellite launches currently scheduled through the year 2004. The 
remaining scheduled launches are on the shuttle- 
To meet most of its elv requirements for the next 15 years, dob is 
acquiring and will launch elvs in several classes of lift capacity. These 
include the large-capacity Titan IV; the medium-capacity Atlas H, Delta ■■! 
12, and Titan II; and the small-capacity Pegasus and Taurus. For the rest 
of its elv needs, DOD plans to (1) acquire commercial launch services on 
commercial versions of these vehicles and the large-capacity Titan 15, 

(2) launch remaining inventories of its medium-capacity Atlas E, and 

(3) employ several of the National Aeronautics and Space Administra- 
tion's (nasa) remaining inventory of the small-capacity Scout 

Actual lift capacities of the elvs to 100-nauticaI mile orbits (a standard- 
ized altitude for vehicle comparison purposes) range from 30,300 to 
39,000 pounds for the large vehicles; 1,750 to 14,500 pounds for the 
medium vehicles; and 350 to 1,100 pounds for the small vehicles. By 
comparison, the shuttle is capable of lifting up to 55,000 pounds to the 
same altitude, 

dod is also pursuing joint technology development programs with nasa 
for an Advanced Launch System and National Aerospace Plane, dod and 
nasa plan the Advanced Launch System ultimately to be a family of 
unmanned vehicles of various lift capacities up to 360,000 pounds to 
100-nautical mile orbits. They plan the National Aerospace Plane ulti- 
mately to be a hypersonic, manned or unmanned, single-stage-to-orbit 
flight vehicle capable of lifting up to 65,000 pounds to 100-nautical mile 
orbits. 

Appendix II provides detailed information on the launch vehicles, their 
schedules, and their relationship to DOD satellites and launch facilities. 
Appendix IV contains a summary of the launch schedules for each of the 
vehicle types. 
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Launch Facilities 



dod launches satellites on elvs from Gape Canaveral Air Force Station 
and NASA's Kennedy Space Center, Florida, and from Vandenberg Air 
Force Base, California, dod also launches satellites, through nasa, on the 
shuttle from the Kennedy Space Center and on Scout elvs from nasa's 
Wallops Flight Facility, Virginia. 

The Cape Canaveral, Kennedy, and Wallops facilities are restricted to 
easterly launches to orbits up to 57-degrees inclination to avoid flights 
over populated areas and foreign air space.' For the same reasons, Van- 
denberg facilities are limited to southerly launches to high-inclination 
orbits. However, these limitations may be avoided with the Pegasus, 
which is an air-launched vehicle that can be launched sufficiently off- 
shore to avoid overflying populated areas. Appendix HI describes cur- 
rent and planned launch capabilities at the Cape Canaveral, Kennedy, 
Vandenberg, and Wallops facilities. Appendix IV describes existing 
launch schedules through the year 2004 for each of the launch com- 
plexes at these facilities. 



Space Program Cost 

Estimates 



"As of October 1989, dod estimated total fiscal year 1990 space-related 
program costs at about $18 billion. It also projected total space-related 
costs to rise to about S23 billion by fiscal year 1994. These cost esti- 
mates take into account the satellites, launch vehicles, and launch facili- 
ties, including estimates for support costs such as satellite control 
networks and operations and maintenance of facilities- Appendix V 
describes the costs by the various program categories used by dod to 
develop the e 



Agency Comments 



dod and nasa. provided official comments on a draft of the classified ver- 
sion of this report, dod asked that we consider revising the report to 
emphasize more strongly the continually changing nature of dod space 
activities due to program and budget actions; clarify that the report 
deals only with dod satellite activities and not suborbital or nonsateilite 
programs; and limit information to only approved dod space programs. 
We concurred with dod's concerns on these roatiers and revised the 
report accordingly, dod's comments are provided in appendix VII. 

nasa. elected to provide official oral comments. Responsible nasa offi- 
cials took no exception to the information in the report or how the 
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report described the relationship of nasa programs to dod space activi- 
ties. In addition, dod and nasa suggested certain technical changes to 
more accurately reflect current program status. Their suggestions were 
also incorporated into the final report 



As agreed with your office, unless you publicly announce its contents 
earlier, we plan no further distribution of this fact sheet until 30 days 
from the date of this letter. At that time, we will send copies to the Sec- 
retaries of Defense, the Navy, and the Air Force; the Administrator, 
NASA; the Director, Office of Management and Budget; and other inter- 
ested parties and make copies available to others upon request 

Please contact me at (202) 275-4841 if you or your staff have any ques- 
tions conceming the fact sheet Other major contributors to tlds fact 
sheet are listed in appendix VTfl. 




Director, Command, Control, Communications, 
and Intelligence Issues 
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Advanced Launch System 

Boost Surveillance and Tracking System 
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Expendable launch vehicle 

Fleet satellite 
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General Accounting Office 

Global Positioning System 
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Space-Based Interceptor 
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Ap pendix I 



DOD Satellites 



dod deploys satellites for a variety of missions — communications, mete- 
orology, navigation, research and development, strategic defense, tacti- 
cal warning and attack assessment, and other classified missions. The 
classified missions are not discussed in this fact sheet. The funded satel- 
lites and satellite systems with unclassified missions that dod had 
deployed as of October 1, 1989, and planned to deploy through the year 



Communications: 

• Air Force Satellite Communications (afsatcom) System. 

• Defense Satellite Communications System (oscs). 

• Fleet Satellite Communications (fltsatcom) System, including replace- 
ment Ultrahigh Frequency (uhf) Follow-on satellites. 1 

- Milstar Satellite Communications System. 



• Defense Meteorological Satellite Program (dmsp). 
Navigation: 

• TRANSIT Navy Navigational Satellite System. 
« Navstar Global Positioning System (gfs). 

Research and development 

• Various satellites for space-based tests and experiments. 

Strategic defense: 2 

- Boost Surveillance and Tracking System (bsts). 3 
■ Space Surveillance and Tracking System (ssrs)^ 

• Space-Based Interceptors (SBI). 

• Experiment satellites. 



Tactical warning and attack assessment 

• Defense Support Program (DSP).' 

• Nuclear Detonation (nudet) Detection System (nds). 

This appendix describes these systems in the order listed above and also 
identifies which vehicles and facilities dod plans to use for launching 
them. Procurement, delivery, and launch schedules, available from the 
Air Force and the Navy through the year 2000 are included in the 
descriptions where they are unclassified- End-of-year on-ground satel- 
lite inventories that we calculated based on these schedule projections 
are also included in the descriptions. Figures LI through 1.11 show the 
systems' launch vehicles and launch facilities. Appendix IV contains a 
summary of unclassified satellite launch schedules. In addition to the 
programs described, other satellite programs not currently funded, such 
as the Space-Based Wide Area Surveillance (sbkas) system, could be 
developed by dod and added to the inventory of dod space programs. 



ti and some information a! 
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Air Force Satellite 
Communications 

System 



Program Manager 



Dissemination of emergency action messages to strategic and theater 
nuclear capable forces and command and control communications 
among command authorities. Includes use by the ground and airborne 
command centers, intercontinental ballistic missile launch centers, stra- 
tegic bombers, submarines, special operations forces, communications 
relay and reconnaissance aircraft, theater nuclear weapons storage 
sites, commanders-in-chief, and national command authorities- 

Air Force. 

Primarily uhf transmission. System does not have its own constellation 
of satellites. System components deployed on DSCS, fltsatoom, and com- 
mercial satellites in geosynchronous equatorial orbits; Satellite Data Sys- 
tem satellites in high-inclination elliptical orbits; and on certain other 
host satellites. 5 {See glossary for orbit definitions.) 



Satellite Life Expectancy 
Prime Contractor 



Average Unit Cost 



Generally, the same as host satellites. 



Generally, the same as host satellites but aFSatcom components may be 
supplied by other contractors in some cases. 



Varies with host from $10 million to $60 million. 



ig phased ou>. DescriplionS 
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Defense Satellite 
Comiminications 
System 



Satellite life Expectancy 
Prime Contractor 
Average Unit Cost 
Schedules 



Secure voice and high data rate transmissions for worldwide military 
command and control, crisis management, relay of intelligence and early 
warning data, treaty monitoring, and diplomatic and presidential 
communication. 

Defense Communications Agency (overall program). Air Force (satellite 
acquisition and deployment). 

Primarily superhigh frequency transmission. 6 Constellation of five oper- 
ational and two spare satellites in geosynchronous equatorial orbit 

Current contract a multiyear procurement begun in fiscal year 1984 for 
seven dscs HI satellites and last two deliveries scheduled for fiscal year 
1990. Follow-on buy for superhigh and extremely high frequency satel- 
lites scheduled for fiscal year 1994. 7 

7 years. 

TEW for DSCS II, General Electric for dscs 21. 

$134 million- 







fiscal years 


Item 


90 91 £ 


12 93 94 95 9S 97 9S 99 00 


Quantity procured 





12 2 1111 


Quantity delivered 200000001 1 1 


G-jsmity launched 




(information deieted) 


End-of-year on-ground inventory 




(information deleted) 





' Superhigh frequencies i 
"Extremely high frcqucm 



10 gigaheri?. K gigahertz equals I 



Figure 1.1: DSCS Launch Vehicles and Launch F 




launch complex 38A S 
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Fleet Satellite 

Communications 

System 



Satellite life Expectancy 
Prime Contractor 



Worldwide communications services for dod mobile forces, including 
fleet broadcast services and command and control to surface ships, air- 
craft, and submarines. 



Primarily ukf transmission. Constellation of eight satellites in geosyn- 
chronous equatorial orbits with no spares. 

Six Navy-owned satellites ("Fiasar") and three dedicated leased satel- 
lites ("leasat"} on orbit ieasats have 7-year leases with options to buy 
satellites on orbit at end of lease periods for S15 million each. One 
leasat remains to be launched. MultSyear acquisition of nine replace- 
ment satellites ("uhp Follow-on") begun in fiscal year 1988. Follow-on 
planned to have an on-orbit spare and have some superhigh and 
extremely high frequency capability. System supplemented with leased 
channels from commercial o 



12 years for mass and leassxs. 14 years for uhf Follow-ons. 

TRW for fixsats. Hughes Communications and Services for leasat. 
Hughes Aircraft Company for uhf Follow-ons. 

$83 million for fltsats. $16.7 million a year each for two leasats. $14.8 
million a year for one leasat. $170 million for uhf Follow-ons with 
launch services included in the contract 







Rscal years 


Item 


90 91 92 93 94 95 96 97 98 99 00 


Ouanli'.y procured 2 3 3 1 


Quantity delivered 1 2 3 3 1 


Quantity launched 10 10 2 3 3 1 


End-of-year on-ground ir 


wen lory 


00000000 
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DOD Satellites 



Figure 1.2: FLTSATCOM System Launch Vehicles and Launch Facilities 




Launch complex 36A 



complex 368 Launch complex 39A Launch complex 3 
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MUstar Satellite 
Communications 
System 



Program Manager 
Requirements 
System Status 

Satellite life Expectancy 
Prime Contractor 

Average Unit Cost 
Schedules 



Highly survivable, jam-resistant, worldwide, secure joint service com- ; 
munications to meet the minimum essential wartime communications ' 
needs of the President and Commanders-in-Chief to command and con- 
trol strategic and tactical forces through all levels of conflict 

Air Force. ! 

(Information deleted.) j 

First three developmental satellites under contract Two more develop- - 
mental satellites planned for contract in fiscal years 1990 and 1991. : 
First full-production satellite procurement planned for fiscal year 1992. 

(Information deleted.) 

Lockheed Missiles and Space Company for the developmental satellites • 
and first production satellite. 



(Information deleted.) 





Fiscal years 


Item 


90 91 92 93 94 95 96 97 98 99 00 


Quantity procured 1 1 t 4 1 l l 


Quantity delivered 


(Information deleted) 


Quantity launched 


(Information deleted) 


End-of-year on-ground inventory 


(information deleted) 
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=igure 1-3: Milstsr launch Vehicles and L 
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Defense 
Meteorological 
Satellite Program 



Requirements 



Satellite life Expectancy 
Prime Contractor 

Average Unit Co3t 
Schedules 



Worldwide visible and infrared cloud imagery and other meteorological, 
oceanographic, and solar-geophysical information for all military 



Air Force. 

Two satellites in sun-synchronous, 450-nautieal mile circular orbit at 
98.7-degree inclination (see glossary for orbit definition) and two on- 
ground spares. Each satellite provides coverage of the whole earth 
every 12 hours. 

Two satellites in orbit and one in on-ground storage. Current contract a 
multiyear procurement begun in fiscal year 1989 for five satellites. 

27 to 39 months- 
General Electric. (Prime sensors manufactured by Westinghouse 
Electric) 







Fiscal years 


Item 


90 91 92 93 94 9S 96 97 98 99 00 


Quantity procured 




1 1200002002 


Quantity delivered 2 2 111110 


Quantity launched 11111011011 


End-of-year on-ground ii 


wentory 


34322333432 
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DUD Satellites 



Figure 1.4: DMSP Launch Vehicles and Launch Facilities 



LAUNCH man B 
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TRANSIT Navy 
Navigational Satellite 
System 



DOD Satellites 



Satellite life Expectancy 
Prime Contractor 

Average Unit Cost 

Schedules 



Satellites in 600-nauticaI mile polar orbits. Mean waiting time between 
fixes of no more than, 4 hours, requiring minimum of three satellites 
operating on orbit. 

Seven operational and five on-orbit spares. No more launches planned. 
Military use planned to be phased out and superceded by Navstar gps by 
1996. Last five satellites launched in fiscal year 1988. Three latest 
model satellites hardened against nuclear detonation effects. 

12 to 13 years. 

General Electric. (Designed by Johns Hopkins Applied Physics 
Laboratory.) 

S1.27 million to S2 million for most. $10.7 million for the three nuclear- 
hardened types. 

None — no purchases, deliveries, launches, or inventory remaining. 
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DOD Satellites 



Navstar Global 
Positioning System 



Satellite life Expectancy 
Prime Contractor 
Average Unit Cost 
Schedules 



All-weather worldwide three-dimensional position, velocity, and precise 
time information for land-based, seaborne, and airborne users. Increase 
accuracy and availability of current weapon systems, especially at night 
and in adverse weather. 

Air Force. 

Twenty-one operational satellites plus three on-orbit spares. Satellites 
positioned in six distinct semisynchronons, 55-degree inclination orbits 
at approximately 10,900-nautieal miles altitude, (See glossary for orbit 
definitions.) 

Joint service program in transition from developmental to fully opera- 
tional status. First full-production satellite launched in February 1989. 
Current contract a mul&year procurement for 28 satellites. A follow-on 
multiyear procurement of 20 satellites at 4 satellites a year planned to 
begin in fiscal year 1992. 

6 years. 

Rockwell International for current production. 

S47 million. 







Fiscal years 


Item 


90 91 92 93 94 95 96 97 98 99 00 


Quantity procured 4 4 4 4 4 


Quantity delivered 




77600134444 


Quantity launched 65553144444 


End-of-year on-ground if 


wen tor/ 


68941 100000 



Figure 1.5: Navatar GPS Launch Vehicles and Launch Facilities 
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Research and 
Development Satellites 



Status 

Satellite Life Expectancies 

Prime Contractor 

Unit Costs 

Schedules 



Support of developing space system technologies, concepts, and designs. 

Air Force, Navy, and Defense Advanced Research Projects Agency 
(uarpa). Most research and development satellites launched under the 
auspices of the Space Test Program (STP), a DOD-wide program that 
coordinates and schedules launches for research and development satel- 
lites. Air Force is the program manager for STP. Included in the STP are 
the inih" tary-man-in-space program on the shuttle (a nonsatellite pro- 
gram), and special purpose inexpensive satellite (spesw) and light- 
weight satellite (ughtsst) experiments and demonstrations planned, 
respectively, by the Navy and darpa. 5 

Varies by satellite. 
Varies by satellite. 
Varies by satellite- 
Varies by satellite. 
Varies by satellite. 





Fiscal years 


Item 


90 91 92 93 94 95 96 97 98 99 09 


Quantity launched 1 


11 5134322222 



lultaneousiy an a single w 



Figure 1.6: Research and Development Satellites Launch Vehicles and Launch Facilities 



Research and development 




■e determined small launch vehicles to 
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Strategic Defense 
System 



sds is a program to develop space and ground-based systems for ballistic 
missile and space defense, space surveillance, and tactical warning and 
attack assessment. It is being developed under the overall management 
of the Strategic Defense Initiative Organization, sds is in an initial devel- 
opmental phase, which includes demonstration and validation of three 
space systems — bsts, ssts, and sbi — and a number of space-based 
experiments. 



Boost Surveillance and 
Tracking System 



Satellite Ufe Expectancy 
Prime Contractor 
Average Unit Cost 
Schedules 



Detect and track intercontinental and submarine-launched ballistic mis- 
siles during the boost phase using mrrared technology. Provide informa- 
tion to assign targets for defensive weapons such as space-based 
interceptors. Intended to replace dsp satellites. 

Air Force. 

(Information deleted.) 

In demonstration and validation phase. 

(Information deleted.) 

Not yet determined. 

Not yet determined. 







Fiscal vears 


Item 


90 91 5 


J2 93 94 95 96 97 98 95 00 


Quantity procured 


4 


12 2 


Quantity delivered 




(Information deleted) 


Quantity launched 




(Information deleted) 


End-cf-year on-ground inventory 




(information deleted) 
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Figure 1.7: BSTS Launch Vehicles and Launch Facilities 




Launch complex 40 s 
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Space Surveillance and 
Tracking System 



Requirements 
System Status 
Satellite life Expectancy 
Prime Contractor 
Average Unit Cost 
Schedules 



Space surveillance and post-boost and mid-course ballistic missile track- 
ing. Support antisatellite weapons, warn of attacks on U.S. satellites, 
and monitor and catalog all objects in orbit around the earth. Acquire 
and track objects; discriminate among warheads, debris, decoys, and 
other penetration aids; pass target locations to battle managers; and 



Air Force. 

(Information deleted.) 

In demonstration and validation phase. 

Not yet determined. 

Not yet determined. 

Not yet determined. 





Fiscal vears 


Item 


90 91 92 93 94 95 96 97 98 99 00 


Quantity procured 


Not yet determined 


Quantity delivered 


Not yet determined 


Quantity launched 


(Information deleted) 


End-of-year on-ground inventory 


Not yet determinable 
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Figure I.S: SSTS Launch Vehicles and Launch Facilities 
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DOD Satellites 



Space-Based Interceptors 

Mission 



Requirements 
System Status 
Satellite life Expectancy 
Prime Contractor 
Average Unit Cast 
Schedules 



Multiple rocket-propelled, non-nuclear interceptors to destroy attacking 
missiles in their boost, mid-course, or post-launch phases by extremely 
high speed impact. 

Air Force. 

To be determined. 

In research and development dod is exploring concept variations. 

Not yet determined. 

Not yet determined. 

Not yet determined. 

Not yet determined. 



BOD Satellites 
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SDS Experiment Satellites 



Program Manager 

Requirements 

Status 

Satellite life Expectancy 

Prime Contractor 

Average Unit Cost 

Schedules 



Conduct space-based experiments in support of sdi development Objec- 
tives of experiments vary. 

Strategic Defense Initiative Organization. 

Varies with experiments. 

Varies with experiments. 

Varies with experiments. 

Varies with experiments. 

Varies with experiments. 









Item 


90 91 9 


2 93 94 95 96 97 98 99 GO 


Quantity procured 




Not applicable 


Quantity delivered 




Not yet determined 


Quantity launched 


1 3 


1 t 2 


End-ot-year on-ground inventory 




Not applicable 
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Figure i.9: SDS Experiment Satellites Launch Vehicles and Launch Facilities 
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Defense Support 
Program 



System Status 

Satellite Life Expectancy 

Prime Contractor 



(Information deleted.) 

Air Force. 

(Information deleted.) 

(Information deleted.) 

(Information deleted.) 

TRW for spacecraft and integration. Aerojet Electrosystems for prime 



Average Unit Cost 
Schedules 



$261 million. 





Fiscal years 


Hem 


90 91 92 93 94 95 96 97 SS 99 00 


Quantity procured 112 1 


Quantity delivered 


(Information deleted) 


Quantity launched 


(information deleted) 


End-of-year on-ground inventory 


(information deleted) 



DOD Satellites 



Figure 1.10: DSP Launch Vehicles and Launch Facilities 
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Nuclear Detonation 
Detection System 



Detect, locate, and report nuclear detonations on a global, near real-time 



System Status 



Satellite life Expectancy 
Prime Contractor 



Average Unit Cost 
Schedules 



Does not have its own constellation — system sensors deployed on Nav- 
star gps satellites (21 operational satellites and 3 spares in 6 semisyn- 
chronous circular orbits at 10,900-nautieal miles altitude). 

In transition from developmental to fully operational status. First full 
production satellite launched in February 1989- Current contract a mul- 
tiyear procurement for 28 satellites. A follow-on multiyear procurement 
of 20 satellites at 4 satellites a year planned to begin in fiscal year 1992. 

6 years. 

Sensors produced by the Department of Energy and integrated into the 
Navstar GPS satellites by the GPS contractor (Rockwell International for 
current production). 

Included in Navstar gps unit cost ($47 million). 





Fiscal years 


Item 


90 91 92 93 94 95 96 97 98 99 00 


Quantity procured 4 4 4 4 4 


Quantity delivered 77600131444 


Quantity launched 


65553144444 


End-of-year on-ground inventory 6894 1100000 



DOD Satellites 



igure 1.11: NDS Launch Vehicles and Launch F 
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Launch Vehicles 



For planning purposes, dod projects its satellite launch needs up to 15 
years into the future, dod plans through fiscal year 2004 are to use a 
mix of dod, nasa, and commercial unmanned launch vehicles and nasa's 
manned space shuttle. This appendix describes these vehicles and the 
unclassified portions of information on their launch schedules, the satel- 
lites they are scheduled to launch, and the launch facilities they are 
scheduled to use. It also describes a joint dod and nasa technology devel- 
opment program for a potential future manned launch vehicle, the 
National Aerospace Plane (nasp), that is projected to be deployed after 
the year 2004. 

dod plans through the year 2004 projected over 90 percent of dod*s sat- 
ellite launches to be accomplished with DOD-purchased elvs that have 
already been developed. The plans also projected the use of a yet-to-be- 
developed family of unmanned Advanced Launch System (als) vehicles 
beginning in 1998. However, according to DOD officials, als program 
plans are pending future funding decisions and dod has not yet projected 
specific launch schedules for als vehicles. Consequently, it is undeter- 
mined at this time as to how and to what extent dod may supplement or 
replace other launch vehicles with the als during the next 15 years. 

dod plans to meet its remaining launch needs through the year 2004 by 
(1) employing nasa to launch satellites on the space shuttle and NASA- 
owned elvs and (2) contracting for launch services on commercial 
launch vehicles. In the latter case, launches are provided by the contrac- 
tor without dod purchasing the vehicles. Through interagency agree- 
ments, dod also plans to provide cost-reimbursable launches on dod- 
owned elvs for a number of nasa and National Oceanic and Atmospheric 
Adnunistrarion (koaa) satellites. 

The Air Force is the dod agency with primary responsibility for acquir- 
ing dod launch vehicles, managing launches from dod facilities, and 
acquiring launch services from nasa and commercial launch service com- 
panies for dod satellites. However, other dod agencies may also acquire 
launches for dod satellites on occasion. For example, the Navy has 
arranged for commercial launches of its uhf Follow-on satellites and 
darpa has contracted for a number of research and development satellite 
launches on two new small satellite launch vehicles, the Pegasus and the 
Taurus, nasa is the executive agency responsible for launching or 
acquiring launches for non-DOD government satellites. 

dod classifies launch vehicles by their lift capacities as large, medium, 
and small. The vehicles dod plans to use from fiscal years 1990 through 
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2004 are listed in table II. 1 by class. They are described in the remaining 
pages of this appendix in the order they are presented in the table, fol- 
lowed by a description of the nasp program. In addition, the Delta I, a 
nasa and commercial launch vehicle formerly referred to as the Delta 
and used in the past by dod through NASA, is also described. Figures II.1 
through IL12 accompanying the descriptions identify the vehicles' satel- 
lites and launch facilities. Appendix IV contains a summary schedule of 
unclassified vehicle launch plans. 



Vehicle 


Type 


Ownership 


Latge capacity. 


ALS 


Unmanned* 


OOD 


Space shuttle 


Manned 


NASA 


Titan IH 


ELV 


Commerce! 


Titan W 


ELV 


DOO 


Medium capacity; 


Atlas E 


ELV 


DOD 


Atlas P 


ELV 


Commercial 


Atlas n 


ELV 


DOD and commercial 


Delta II 


ELV 


DOD and commercei 


Titan 11 


ELV 


DOO 


Small capacity: 


Peoasus 


ELV 


DOD and commercial 


Scout 


ELV 


NASA and commercial 


Taurus 


ELV 


DOD and commerciaJ 


To be determined 1 


ELV 


To be determined 



GAO/NSIAM0-154FS Military Space Prtgrar* 



LaiLach Vehicles 



Advanced Launch 
System 

Manufacturer 
Objectives 



Status 

Launch Capacity 

DOD Cost Per Launch 
Launch Facilities 
Launch Schedule 



To be determined. 

Build a new generation of unmanned launch vehicles that can lift pay- 
loads into space at a significantly reduced cost than current systems — 
less than $300 per pound lifted (in 1987 dollars) at a launch rate of 5 
million pounds a year to low earth orbit. 

Near term objective to develop the technology for a heavy-bit capacity 
vehicle. Longer term objectives to adapt the new technology to current 
generation vehicles and develop a family of new-technology vehicles to 
serve the spectrum of national space launch needs. 

Air Force (joint program with nasa). 

In a technology development phase. 

To be determined, dod targets for the initial heavy-lift capacity vehicle 
have ranged betwet n 90,000 and 360,000 pounds to low earth orbit 

To be determined. 

To be determined. 

To be determined. 
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Space Shuttle 

Manufacturer 



Launch Capacity 



DOD Cost Per Launch 
Launch Schedule 



Rockwell International (orbiter, main engines, and integration); Martin 
Marietta (external tanks); and Morton Thiokol (solid rocket boosters). 



Ongoing manned flight program. Shuttles owned and launched by NASA 
only. Three naSa shuttles in use, one under construction. 



Two have 55,000-pound capacities and one has a 47,000 pound capacity 
to 100-nautical mile easterly orbits from Kennedy Space Center. 1 



16,300 pounds to 100-nautical mile polar orbit from Vandenberg (faci 15 - 
ties mothbailed). 



$115 million (based on agreement with nasa). 2 





Fiscal years 




90 91 92 93 94 95 96 97 98 39 00 


(Number of launches) 


NASA launches: 


DOD paytostf s only 


3 3 


Shared flights' 


10 2 2 2 11111 


No DOD payioads 


5 7 11 11 11 11 



bunching a satellite. For vehicle comparison ] 
retical 100-namical mile circular orbits achie% 
south launches from Vandenberg Air Force B; 



Launch Vehicles 



-igure li.1: Space Shuttle Satellites and Launch Facilities 




Launch complex 39A 



Titan HI 

Manufacturer 



Launch Capacity 
DOD Cost Per Launch 



Launch Schedule 



Martin Marietta. 

None (commercial vehicle). 

Large capacity commercial version of former DOD-owned and launched 
Titan 34TX The Titan 34D is no longer in government inventory. Cur- 
rently planned to be used by dod only through commercial launch 
contracts. 

30,300 pounds to 100-nautical mile easterly orbit 

No launches on contract yet The Strategic Defense Initiative Organiza- 
tion estimates the launch services for the planned 1996 launch will cost 
S120 million to S130 million. 





Fiscal years 




90 91 92 93 94 95 96 97 98 99 DO 


(Number of launches} 


Commercial launches: 


DODsaleffites > 


NASA satellites 1 


Commercial satellites 


3 
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: igure 11.2: Than III Satellites and Launch Facilities 



Cape Canaveral 
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Titan IV 

Manufacturer 



DOD Cost Per Launch* 



Launch Schedule 



Martin Marietta. 

Air Force. 

New large capacity elv. First launched with Inertial upper stage in June 
1989- In multiyear contract for 13 vehicles. Follow-on contract planned 
for 18 vehicles. 

39,100 pounds to 100-nautical mile easterly orbit using no upper stage. 

31,100 pounds to 100-nautical mile polar orbit using no upper stage. 

5,290 pounds to 22,300-nautical mile geosynchronous equatorial orbit 
using Inertial upper stage. 

10,200 pounds to 22,300-nautical mile geosynchronous equatorial orbit 
using Centaur upper stage. 

S 142 million, including vehicle cost with no upper stage. 

S191 million, including vehicle cost with Inertial upper stage. 

S211 million, including vehicle cost with Centaur upper stage. 





Fiscal years 




SO 91 92 93 94 95 96 97 98 99 00 


(Number of launches) 


DOD launches: 


DOD satellites 


(Information deleted) 


NASA requests 12 12 1 
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Launch VeWdes 



Figure 11.3: Titan IV Satellites a 



DODta 



• DOD • DOD 



~ Classified E 
• NASA 




"Requested by NASA. DOD has not yet deieimined which launches i! 
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Atlas E 

Manufacturer 



Launch Capacity 
DODCost Per Launch 
Launch Schedule 



General Dynamics. 

Air Force. 

Medium capacity elv (converted intercontinental ballistic missile) owned 
and launched by dod only but being phased out of inventory and use. 
Not available commercially and no longer in production. Eight vehicles 
remaining in dod inventory — three scheduled for dod satellite launches, 
three scheduled for noaa satellite launches by Air Force, and two 
unscheduled. Planned to be used for high inclination or polar orbit 
launches only. 

1,750 pounds to 100-nautical mile polar orbit. 

$45 million, including vehicle cost s 







Fiscal years 






90 91 £ 


I2 93 94 95 96 97 98 9 


>9 00 


(Number of launches) 


DOD launches: 


DOD satellites 2 1 


NOAA satellites 1 1 1 
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Figure li.4: Atlas E Satellites and Launch Facilities 



— Research and devetopmenl 
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Atlas I 

Manufacturer 



Launch Capacity 
DOD Cost Per Launch 
Launch Schedule 



General Dynamics. 

None (commercial vehicle). 

Medium capacity elv formerly owned and launched by nasa but discon- 
tinued from nasa acquisition and inventory in 1989. Formerly called 
Atlas-Centaur and used by dod through nasa. Stall commercially availa- 
ble. Scheduled to be used for the Navy's uhf Follow-on satellite launches 
through a commercial launch contract between General Dynamics and 
the satellite manufacturer. Vehicle includes a Centaur stage. 

1,750 pounds to 22,300-nautical mile geosynchronous equatorial orbit. 

Included in uhf Follow-on acquisition cost 











90 


91 92 93 94 95 96 97 98 93 00 


(Number of launches) 


Commercial launches: 


DOD satellites 




1 2 3 3 1 


NASA satellites 1 


NOAA satellites 1 1 1 


Commercial satellites 1 5 
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' NASA satellites 
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Launch Vehicles 



Atlas n 

Manufacturer 



DOD Cost Per Launch 
Launch Schedule 



General Dynamics. 

Air Force. 

New medium capacity elv that will be owned and launched by dod and 
will also be available in commercial versions for commercial launches. 
Vehicle includes a Centaur stage. First launch scheduled for fiscal year 
1991. Current Air Force contract for 10 vehicles. 

14,500 pounds to 100-nautical mile easterly orbit 

6,100 pounds to geosynchronous transfer orbit 

$45 million projected, including vehicle cost 6 







Fiscal years 




90 


91 92 93 94 S5 96 97 93 99 00 


(Number of launches) 


DOD launches: 


DOD satellites 




(information deleted) 


Commercial launches: 


Commercial satellites 1 2 2 
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Launch Veldclcs 



Figure N.6: Atlas II Satellites and Launch Facilities 




MM Commercial launches 
Hv5S| * Commercial 
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Delta I 

Manufacturer 



DOD Cost Per Launch 

Launch Schedule 



McDonnell Douglas. 



Medium capacity elv owned and launched by NASA but being phased out 
of nasa inventory and will no longer be acquired by nasa. One vehicle 
left in nasa inventory. Formerly used by dod through nasa. Commercial 
versions available. 

7,600 pounds to 100-nautical mile easterly orbit 

5,500 pounds to 100-nautical mile polar orbit 

$33 million, including vehicle cost 7 



90 9192939455969798 99 00 
(Number of bunches) ^^ 
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Commercial launches 




Launch complex 17B 
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Delta n 

Manufacturer 



Launch Capacity 



DOD Cost Per Launch 
Launch Schedule 



McDonnell Douglas. 



Air Force. 



New medium capacity elv owned and launched by dod. First launched in 
February 1989. In multiyear contract awarded in fiscal year 1987 for 20 
vehicles in support of Navstar gps launches. Follow-on contract with 
open-ended options planned for award in fiscal year 1990. Vehicle 
includes pam D stage. Commercial version will be available. 

11,100 pounds to 100-nauticaI mile easterly orbit 

1,850 pounds to Navstar gps transfer orbit (10,900-nauUcal miles alti- 
tude at 55-degrees inclination). 

S37 million, including vehicle cost 8 









90 91 92 93 94 95 96 97 98 99 00 


(Number of launches) 


DOD launches: 


DOD satellites 


65553144444 


NASA satellites 1 1 


Commercial launches: 


Commercial satellites 4 4 


DOD satellite 1 



s Fiscal year 1985 dollars. 



gure H.8: Delta I! Satellites and Launch Facilities 




Launch complex 17B 



GAO/NSIAD-90154FS Military Space Programs 



Titan n 

Manufacturer 



Martin Marietta. 



Air Force- 



Launch Capacity 
Average Cost Per Launch 
Launch Schedule 



"New" (refurbished intercontinental ballistic missile) medium capacity 
elv owned and launched by dod only. First launched in fiscal year 1988. 
Current contract is for 14 vehicles. Planned to be used for polar or high- 
inclination orbits only. Not available commercially. 

4,200 pounds to 100-nautical mile polar orbit 

$43 million, including vehicle costs. 9 





Fiscal vears 




90 91 92 93 94 95 96 97 98 99 00 


(Number of launches) 


DOD launches: 


DOD satellites 


(Information deleted) 


NCftA satellites 1 i i i 



e 11.9: Titan II Satellites and Launch Facilities 




Launch Vehicles 



Pegasus 

Manufacturer 



Launch Capacity 
DOD Cost Per Launch 
Launch Schedule 



Orbital Sciences Corporation and Hercules Aerospace Company (joint 
venture). 



New small capacity, air-launched, solid propellant, three-stage elv. 
Developed with private funding but n\RPA is funding test and evalua- 
tion. First launch a demonstration and test launch from a nasa B-52 
scheduled in fiscal year 1990 under contract to q\rpa to launch a 
lightsst. Contract includes two additional launches and options for 
three rr.ore. B-52 for scheduled launches to take off from Edwards Air 
Force Base and launch while over Vandenberg test range. Will be availa- 
ble for ccmmercial launch s 



350 pounds to 400-nautical mile polar orbit 
S6 million, not including B-52 and range costs." 



90 91 92 93 94 i 



(Number of launches) 



igure il.10: Pegasus Satellites and Launch Facilities 
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Scout 

Manufacturer 



DOD Cost Per Launch 
Launch Schedule 



LTV Aerospace and Defense Company. 

NASA. 

Small capacity elv being phased out of government inventory. Six vehi- 
cles left in government inventory owned by nasa. Three vehicles sched- 
uled for dod satellite launches by nasa. Will be available commercially. 

570 pounds to 100-nautical mile easterly orbit 

460 pounds to 100-nautical mile polar orbit. 

$9 million, including vehicle cost. 12 











90 91 92 93 94 95 SB 97 93 9 


9 00 


{Number of launches) 


NASA launches: 


DOD satellites 


2° 1 1 




NASA satellites 1 2 





3 NASA also plans to launch a NASA satellite from an Italian launch facility ai San Marco. Kenya. 
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Taurus 

Manufacturer 



Orbital Sciences Corporation. 

DARPA. 

New!y developed small capacity elv. Vehicle is a combination of 
Peacekeeper missile and Pegasus. Will have flexible launch siting 
because it will have transportable launch assembly and launch stand 
equipment that will not require prepared permanent launch pads. 
According to darpa, future arms control treaty limitations that may be 
imposed could restrict launch site options. 

Developed with private funding but uxrpa is funding test and evalua- 
tion. Current contract to fund one demonstration launch of two dod 
experimental satellites. Contract has options for four additional vehicles 
to be either purchased or launched through a commercial launch service 
contract Contract awarded through darpa's program to develop a stan- 
dard small launch vehicle, dod plans a new competition for small launch 
vehicle when this contract expires and projects one small vehicle launch 
a year for fiscal years 1993 through 2004. Will be commercially 



Launch Capacity 



1,000 pounds to 400-nautical mile polar orbit 



DOD Cost Per Launch 



Launch Schedule 



S10.9 million for first launch, including vehicle. S14 million to S15 mil- 
lion per launch for optional launches. Costs do not include range 
support. 





Fiscal vears 




90 91 92 93 94 95 96 97 98 99 00 


(Number of launches) 


DOD launches: 


DOD satellites 2 3 



Figure 11.12: Taurus Satellites and Launch Facilities 




Vandenberg and Cape Canaveral capability 
i (transportable) 
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National Aerospace 
Plane Program 



Not applicable. 

Air Force (joint program with NASA). 

In research and development. 

Develop and demonstrate hypersonic flight technologies with the ulti- 
mate goal of deploying a manned or unmanned, hypersonic flight vehicle 
capable of delivering payloads to orbit with singte-stage-to-orbit 
launches. 

Decision whether to proceed with a flight vehicle program scheduled for 



Launch Capacity 

DOD Cost Per Launch 
Launch Facilities 
Launch Schedule 
Satellites 



First flight of an experimental aircraft to demonstrate technology (the 
X-30) in the mid-to-late 1990s. 

Initial operational capability for a \ ; asp vehicle between fiscal years 
2005 and 2010. 

Not yet determined. Ultimate payload lift capacities being studied by 
DOD range from 10,000 pounds to 65,000 pounds to low earth orbits. 

Not yet available. 

Not yet determined. 

No launches scheduled yet 

None yet scheduled for launch by the nasp. 



appendix HI 

Launch Facilities 



DOD's primary satellite launch facilities are located at Cape Canaveral 
Air Force Station and nasa's Kennedy Space Center, Florida, and at Van- 
denberg Air Force Base, California, dod also launches satellites, through 
nasa, on the shuttle from the Kennedy Center and on Scout vehicles 
from nasa's Wallops Flight Facility in Virginia. In addition, the air 
launch and transportable launch techniques of the Pegasus and Taurus, 
respectively, permit flexibility to launch these vehicles from nearly any 
location where safety considerations allow.' This appendix identifies, as 
of October 1 , 1989, the launch pads available and planned at the Cape 
Canaveral, Kennedy, Vandenberg, and Wallops facilities and the vehi- 
cles and satellites that are cuixently planned to be launched from them 
through the year 2004. 

The Cape Canaveral Station and Kennedy Center are geographically 
adjacent and are owned and operated, respectively, by the Air Force and 
NASA. The Kennedy Center contains nasa's shuttle launch compl&x and 
one of the Air Force's Titan IV complexes (complex 41) and the Cape 
Canaveral station contains the remaining east coast elv complexes, dod 
permitted nasa to operate and use the Atlas-Centaur (now Atlas I) and 
Delta I complexes at Cape Canaveral until nasa ceased launching these 
vehicles from the east coast in 1989 and 1988, respectively. 

The Vandenberg base is owned and operated by the Air Force. Vanden- 
berg contains all of the west coast elv complexes and a mothballed shut- 
tle complex. The Air Force permits nasa to operate and use the Delta I 
and Scout launch complexes at Vandenberg. 

In addition, in keeping with national space policy to encourage and sup- 
port the nation's commercial launch industry. DOD permits commercial 
launches from several of its pads on an as available and cost- 
reimbursable basis. Currently, the three manufacturers of dod's major 
families of elvs — General Dynamics (Atlas), .Martin Marietta (Titan), 
and McDonnell-Douglas (Delta) — are the principal launch service com- 
panies scheduled to use dod's satellite launch facilities for commercial 
launches. 

Launches from the Cape Canaveral/Kennedy and Wallops facilities are 
restricted to orbits from zero to 57-degrees inclination to avoid flights 
over populated areas and foreign air space. For the same reasons, 
launches from Vandenberg facilities arc limited to southerly launches to 
high-inclination orbits. However, these limitations may b- 1 iivid*": >< :■' 



the Pegasus which is an air-launched vehicle that can be launched suffi- 
ciently offshore to avoid overflying populated areas. 

Figures Ifl.l through III.3 show the launch complexes at each of the 
facilities, including which vehicles and satellites are planned to be 
launched from them. The Pegasus and Taurus vehicles are not illus- 
trated in the figures because they are not linked to specific launch pads. 

dod plans projected the construction at Vandenberg of space launch 
complex 7, an additional Titan IV pad as shown in figure ni-2. However 
the National Defense Authoraation Act for Fiscal Years 1990 and 1991 
prohibited dod from expending fiscal year 1990 funds on its construc- 
tion. Instead, it permitted dop to expend 1990 funds to convert complex 
6 to a Titan IV pad. In commenting on our report, dod said it had not 
decided whether to proceed with converting complex 6 or to request 
funds again in the fiscal year 1991 budget request for constructing com 
plex 7, as it had originally planned. Because the issue has not been 
resolved, we continued to show complex 7 in figure EI.2 as the second 
Titan IV pad at Vandenberg. It should be noted that the launches sched 
uled on it may be executed from complex 6 instead. 
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Figure ((1.1: Cape Canaveral Air Force Station/Kennedy Space Center Launch Complexes, Launch Vehicles, and Satellites 



^\ 
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Figure 111.2= Vandenberg Air Force Base Launch Complexes, Launch Vehicles, and Satellites 



> DOD satellites 

- DMSP 

— SDS experiment 



/ 



\^@ 



-DMSP 
development 



"Scheduled to become operational in fiscal year 1990. 

NASA launch. However, the Air force may make it available tc 

•'Scheduled to become operational in fisca 1 year 1996. Howev. 
may convert complex 6 (or Titan IV operations instead. 
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Figure 111.3: Wallops Flight Facility Launch Complex, Launch Vehicles, and Satellites 
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Launch Plans 



This appendix describes unclassified dod launch plans organized by 
satellites, launch vehicles, and launch facilities, as shown in tables IV. 1 
through IV.3. It also describes the normal launch rate capability of the 
facilities, as shown in table IV.5. The launch plans described are the 
unclassified dod plans for fiscal years 1990 through 2004 as of 
October 1, 1989. They include launches that dod plans to make for nasa 
and noaa and launches that dod plans to have done by nasa and com- 
mercial launch companies. 



Since nasa and commercial elv launches of non-DOD satellites are made 
from dod launch facilities, we have also included available launch plans 
for non-DOD satellites launched by nasa and commercial companies. 
Available NASA plans projected launches for fiscal years 1990 through 
1995 and available Department of Transportation launch schedules for 
commercial launches also projected launches through 1995.' The nasa 
and commercial launch plans for non-DOD satellites are described in table 
IV.4. 

It should be noted that launch plans for future years are tentative and 
subject to frequent changes. Moreover, dod launch projections were not 
made for the entire period through the year 2004 for some satellite pro- 
grams. Also, commercial launch projections may not be complete 
through 1995 because the Department of Transportation's schedule lists 
only those launches which it has licensed, for which it has received 
license applications, and for which it anticipates receiving a license 
application. 
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Table IV.1: Planned DOD Le 




by Satellite 












l-atmch 


UPPE 


.stage 


Launch 
complex 3 










Satellite 


90 91 92 


93 94 95 96 97 98 99 00 01 


02 03 04 1 




(Number of satellites to be launched) 


Communications: 


DSCS 


Atlas H 






Cape-36 




Information deleted 






RTSATCOM 


LEASAT 


Shuttle 






Cape-39 


1 






1 


UHF 
Follow-on 


AlteP 






Cape-36 


1 


2 3 3 1 




10 


Milstar 


Titan IV 


Centaur 


Cape-40or41 




Information deleted 






Total 










1 1 


2 3 3 1 




11 


Meteorology: 


DMSP 


Atlas E 






VAF8-3Wfest 


1 1 






2 


Titan II VAF&4Vfegt 111 11 11 11 9 


Total 










1 1 1 


11 11 11 


1 1 


11 


Nevtoation: 


Navsiar 
GPS 


Oeita 11 






Cape-17 


6 5 5 


531444444 


4 4 4 


61 


Total 










6 5 5 


531444444 


4 4 4 


61 


Research and 
development 


Atlas E 






VAFB-3Vkfest 


1 






1 


Atlas n Cape-36 1 1 




Pegasus 






Not applicable 


8= 1 






9 


Scout VAFB-5 2= 1 1 4 




Shuttle 5 






Caoe-39 


l e 


2 2 2 111111 


1 1 1 


16 




Small ELV to 






Seined 




111111111 


1 1 1 


12 




■aurus 






To be 


2* 






2 


Total 










11 5 1 


343222222 


2 2 2 


45 


SDS systems: Information deleted 


BSTS 


Tilan IV 


Centaur 


Cape-40or41 




Information deleted 






S8I 


To be 


Tob* 


Lined 


denned 




To be determined 






SSTS 


Titan IV* 


VAFB-4 West 






Information deleied 






SDS 



Cape-39 


3= 




3 


VAFB-4 Wesl 1 1 


Caps-40 




1 


1 


Cape-40or41 




2 


2 
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Launch 

vehicle Upper stage 


Launch 
complex 8 












Fiscal years 






Satellite 


90 


91 


92 


93 


94 


95 96 97 98 99 00 01 02 


03 


04 Total 


(Number of satellites to be launched) 


Total 






1 


3 


1 






1 2 




8 


Tactical 
warning and 


DSP 


Shuttle Inertia! 


Cape-39 












Information deleted 








Titan IV Inertia! 


Cape-40or41 












Information deleted 






NDS 


See Navstar GPS schedule 


















NOAA and 
NASA: 


NASA Delta U Cape 17 11 2 


NASA' 


Titan IV 


Tobedetermi 


ned 










To be determined 







NOAA 


Atlas E 


VAFB-3V.fest 


1 


1 


1 










3 


NOAA 


Titoi II 


VAFB^Wfest 




1 




1 


1 


1 




4 


Tota! NOAA 


and NASA satellites 




2 


3 


1 


1 


1 


1 




S 


Total DOD satellites (unclassified launches] 


I 


20 


14 


9 


9 


10 


7 11 10 6 7 7 6 7 


7 


6 136 


Total 






22 


17 


10 


10 


11 


7 12 10 6 7 7 6 7 


7 


6 145 



if Force Station and Kennedy Space Center. V 



''Commercial ELV to be launched through commerce] launch contracts, 
■plumbers ihc&ds muttipfe satellite launches on single vehicles as follows: seven on a sine 
and one research and development sateEte and tv 



c DOD has requested the equivalen 



fEgrtt(i.e..sri 
single flight w 
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Table IV.2: Planned DOD Launches by Launch Vehicle 




Upper stage 


Satellite 


Launch 
facility 3 








vehicle 


90 91 


92 S3 94 95 96 97 98 99 00 01 02 03 04 


Total 


(Number of satellites to be launched) 


ALS 




To be 


Tobe _ 




Tobe determined 




Atlas E 




DOD: 














DMSP 


VAFB-3West 


I 1 




2 






Research and 
developmenl 


VAFB-3West 


1 




1 






NOAA 


VAFB-3West 


1 1 


1 


3 


Total 3 2 1 6 


Atlas P 




DOO: 














UHF 


Cape-36 




1 2 3 3 1 


10 


Total 










1 2 3 3 1 


10 


Atlas ii DOD: 






Classified 


Cape-36 




Information deleted 








DSCS 


Cape-33 




Information deleted 








development 


Cape-36 




1 


1 


Total 1 1 


Delta II "" DOD: 






Navstar GPS 


Cape-1? 


6 5 


5531444444444 


61 






SOS 

experiment 


Cape-17 


1 




1 






NASA 


Cape- 17 


1 1 




2 


Total 








8 6 


5531444444444 


64 


Pegasus 




DOD: 














Research and 
development 


1 Not 
applicable 


8= 1 




9 


Total 8 1 9 


Scout= DOD: 






Research and 
development 


l VAFB-5 


2* 1 


' 


4 


Total 2 11 4 


Shut!le : 




DOD: 














mSnf 


Cape-39 




Information deleted 






Inertia! 


DSP 


Cape-39 




Information deleted 







Upper stage 


Satellite 


Launch 
facility" 


Fiscal vears 




vehicle 


90 91 92 93 94 95 96 97 98 99 00 01 02 


3 04 Total 


(Number of satellites to be launched) 






gsassf 


Cape-39 


1' 2 2 2 1111111 


1 1 16 






SOS- 
experiments 


Cape-39 


3' 


3 


Total 








14 2221111111 


1 1 20 


Small ELV tc 
determined 


be 


OOD: 












■■ Research and 
development 


To be 
determined 


1111111111 


1 1 12 


Total 








1111111111 


1 1 12 


Taurus 




OOD: 












development 


?eSrmined 


¥• 


2 


Total 








2 


2 


Titan II 




DOD:- ' 












Classified 


VAFB-4 Wes: 


Information deleted 




DMSP VAFB4Wesi 111 11 11 11 9 






SDS 
experiment 


VAFB-4 West 


1 


1 


NOAA VAFB4Vfest 1111 4 


Total 








12 2 2 2 112 1 1 


1 14 


Titan HP 




DOD: 












SDS 


Caps40 


' 


1 


Total 1 1 


Titan IV 




DOD: 












S s s £ d 


Cape-40 or - 


Infotmation deletes. 








Classified 


VAFB-4 Eas: 


Information deletec 




Inertia! DSP Cape-40 or -t 


Information deleted 




Centaur 


Milstar 


Cape-40 or £ 


Information deleted 




Centaur 


SDS-3S7S 


Cepe-40 o- i 


"nformation deleted 






SDS 


Cape-40 or e- 


2 2 






SDS-SSTS 


VAF8-4 Eas: 


Information deleted 








NASA 1, 


Sterminec 


Tobedeterminec 




Total 2 2 
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Upper stage 


Satellite 


Launch 
facility" 








vehicle 


90 91 92 93 94 95 9S 97 


98 99 00 01 02 03 04 


Total 








(Number of satellites 


to be launched) 




Total DOD sal 


elliies (unciassid 


fed launches} 




20 U 9 9 10 7 11 10 


6 7 7 6 7 7 6 


136 


Total NASA ar 


id NOAA sateifitf 






2 3 111 1 




9 


Total 








22 17 10 10 11 7 12 10 


6 7 7 6 7 7 6 


145 



"Vehicle owned and launched by NASA 



e Bolh satellites will be launched simul'aneoosly on a single vehicle 
The research and development satellite 2nd two SOS experiment ; 
flight (i.e.. shated flights) a year from NASA after 199S and plans ai 



"NASA has requested DOE 
probes through 2004 from 
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Table IV.3: Planned DOD Launches by Launch Facility 




Upper stage 








facility 1 vehicle 


Satellite 90 91 


92 93 


94 95 96 97 98 99 00 01 02 03 04 Total 


(Number of satellites to be launched) 


Canaveral: 3 


Complex 17 




DOD- 






Delta ll D 




SD5 1 




1 


(2 pads) Delta I! 




Kavstar GPS 6 5 


5 5 


31444444444 61 


Delia II 




NASA 1 1 




2 


Total 




8 6 


5 5 


31444444444 64 


Complex 35 




DOD: 






Alias P 




UHF 

Fo 1 low-on 


1 


2 3 3 1 10 


(2 pad:!) ' Atlas II 




mSSnf ' 




Information deleted 


Alias 11 




oscs 




Information deleted 


Atlas II 




Research and 
development 




1 1 


Total 






1 


3 3 3 1 11 


Complex 3S 




DOD: 






Shuttle 1 




Classified 




information deleted 


Shuttle 1 


Inertia! 


DSP 




Information deleted 


(2 pads) Shuttle' 




LEASAT 1 




1 


Shuttle c 




Research and 1 


2 


2 2 111111111 16 


Shuttle 1 




SDS 3 
experiment 




3 


Total 




1 4 


2 


2 2 111111111 20 


Comdexes 
40 and 41* 




DOD: 






Titan 111 SDS 1 1 


{2 pads) Titan IV 




Classified 




Information deleted 


Titan IV 


Inertial 


DSP 




information deleted 


Tiian IV 


Centaur 


Milstar 




information deleted 


Titan IV 


Centaur 


SOS-BSTS 




Information deleted 


Titan IV SDS 2 ; 
experiments 


Titan IV 




NASA 




To be determined 


Total 1 2 2 
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Military Uses of Space: 1946-1991 



Military Uses of Space: 1 946-1 991 provides a detailed record of the strategic importance of the U.S. 
military space program from the conceptualization of the uses of space to the present realization of 
advanced capabilities. Materials were identified, obtained, assembled, and indexed by the National 
Security Archive, a non-profit, Washington, D.C. based research institute and library. The microfiche 
collection is accompanied by Military Uses of Space: 1946-1991 Guide and Index. 

Arrangement of Information on the Microfiche: 

The documents are arranged in chronological order. A unique identification number is assigned to 

each document. Each new document begins a new fine on the microfiche. 

Document Quality: 

Thequafftyoftheorigmalmaterial varies. lnmecassoiea(Aoocument,Chadvjyck-Healeylnc.has 

filmed the best copy made available by the National Security Archive. 

Microfiche Numbering: 

The unique identification numbers assigned to the documeritsarefiSediri the top n^it hand comer 

of the microfiche ate strip. 

Technical Data: 

Producing Laboratory: Chadwyck-Healey Inc. 

Date of Publication of Microfiche Edition: 1991 

Format 49 frame, 1 05mm x 148mm silver haDde microfiche, 24x nominal reduction 

TTieanangementofmepagesonrrocroft^ Papercopies 

of the arrangement of pages on microfiche may be made vrithout the written pemsssEon of 
Chadwyck-Healey Inc. for internal and reference use only and not for resale. 



Document Quality: 

Through the use of the Freedom of Information Act and an extensive network of government, media, 
and academic contacts, the National Security Archive hasdevetop ed this varied collecSonof primary 
materials. - st as the type of materials included varies, so does the quality of each document. 

The National Security Archive has made every effort to provide Chadwyck-Healey Inc. with the best 
quality, most complete copy available of each document Chadwyck-Healey Inc. has faithfully 
reproduced on microfiche exactly what was provided by the National Security Archive. 

Manyof thedocumentsincludedin this puhOcauon were prevrousIyclassiRedbytheU.S. Government 
and even when declassified, sections or pages may be obliterated by the government due to the 
potentially sensitive information contained in them. 



and processing cannot entirely 

This is a rich and varied source of primary documents madeavai^tefor research ar^ 
have been produced to the highest quaSy and conform to AIM, BSi and ANSI standards. 





vehicle 


Upper stage 


Satellite 






facility* 


90 


91 92 93 94 95 96 97 98 99 00 01 02 03 04 Total 









_. 


-- 


(Number of satellites to be launched; 


VancSnberg: 






Comply 3 






Doa 








Alias E 




dmsp 




1 2 


(ipad) 


AtlssE 




Research and 
efevetotwrtenl 


1 


1 




AtfesE 




n<oaa 


i 


i l 3 


Total 








3 


2 1 6 


Vfest 






oca 






(-.pad) 


TtenB 




Cfcssifed 




&!<xmation tJefeied 




IttsiS 




OUSP 




1 i 1 i i 11 11 9 




Titan S 




SOS 




1 ' 




Titan B 




NOW 




1 ' 1 1 1 " 4 


Total 1222 21 11 11 14 


Ccnip5ex4 






DOG: 








TrtanW 




Oassffisd 




Intonate, ddeled 


(2 pads) 


Titan IV 




SDS-SSTS 




tnisfmation deleted 




Titan [V 




NASA 




To be determined 


Comptexo 






DOO: 






(iperf) 


Scoot- 




Research and 


2" 


1 1 4 


Total 








2 


1 1 4 


!£T unch 






OOO: 








Pec*** 




Research snd 
development 


& 


i 9 


Total 8 1 9 


Facilities to be 

determined 






DOO: 








ALS 




To be 
determined 








Small ELV to 

bedetermini 




Research end 

development 




111111111111 12 




Ta»r„s 




Research and 
development 




2' 2 


Total 










2 111111111111 14 
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Launch 

vehicle Upper stage Satellite 




Fiscal years 




facility 


SO 91 92 93 34 


95 96 97 98 99 00 01 


02 03 04 Total 






(Nutnte 


t of satellites to be launched 




Tots: GOD ss: 


le&tes (undEssifed launches) 


20 14 9 9 ID 


7 11 10 6 7 7 6 


7 7 6 13S 


Total NASA ai 


raj NCAA sateffites 


2 3 111 


1 


9 


Total 




22 17 10 10 11 


7 12 10 6 7 7 6 


7 7 6 145 



"Ssfsss to CapeCanEveral Air Face Statco ejx3 Ksw^dy Space Cesrfst 

fisess jeai ■ 98! a^ sc!ved«£ed to be taKcted tocetfcef co a ssicte s 

thseqCTJS^io!oae^hrfoia5^1tfeB^(Lg..^aetiSchte)E>^sI.-nniKfiSAaitai ISSSandptans 
at least era s=:e£:e ta^cti a year en the snynSe af^r i 9S5 " 
tanked ot £ sa^se Scat wiilat the cne-rac of a Scftt £5 

*CompSex 40 is no) scheduled to hare Tcs» IV capabSfcy ur.a ftsca! yeaflS52. 

'NASA, has reevested OOO to mate a Joej of rane utar. tv fatmeftes oi NASA satdStes as 
pn&es ttebucri 2COi from both coasts. T^= As Torca has not yet eetenaaed «racti laura 

jmsd to construct carr^fex 7 a» te operators: ci 5sca! yea: 1SS5 1 



era. DOD ties requested 
KfiSAaftattS?" " " 

eOQDsateStee 



c NOTbers incfejde muft$fe sateSe fetches on scjgte vehicles as fat 
te a tatat of one feisnch. tvro en a scicfe laeus ci 1991 tor a total oi e 
Pegasus in 1 350 fer a Eoa of lw> teurxres 

S-52 aircraft ovef sveVsnGenbetg test range 
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Table IV.4: Planned NASA and Commercial Launches of Non- 


D00 Satellites Through 1995 
















Launch agent/ 
satellite 1 


Launch vehicle 


Upper stage 


Launch facility" 
















90 


91 


92 


S3 


94 


95 


Total 


{Number of satellites to 
be launched) 


NASA- 


NASA sstetote 


Delta I 




VAFB-2 


1 












1 


NASAssie&tes 


Scout 




VAF3-5 






i 


1 






2 


NASA satellites 


Sccut 




San Marco 11 








1 






1 


NASA satellites end 

Other payteCfS 


Shuttle 




Cape-39 * 


5 


7 


11 


11 


11 


" 


5S 


Total 








6 


7 


12 


13 


11 


11 


60 


General Dynamics: 


NASA seizes 


Atlas I 




Csps-33 


1 












1 


NGAAsEEefitss 


Atlas i 




Csps-35 




1 


1 






1 


3 


Commercial satsStes 


Atlas I 




Cspe-35 




1 




1 






2 


Commerce) satellites 


Atlas r 




Cape^S 




1 


Z 


Z 






5 


Total 








1 


3 


3 


3 




1 


11 


Martin Meristia: 


NASA satesits 


Titan IS 




Cape40 






1 








1 


Commercial satellites 


Titan B 




Cape^O 


4' 












4 


Total 4 1 a 


McDonnell Douolas: 


Commercial satellites 


Delta II 




Cape-17 


4 


4 










8 


Total 4 4 8 


To be determined 


NASA satellites 


Medium ELVTBD5 




TBD 






1 


3 


I 


1 


6 


NASA satellites 


Small ELV TBD? 




TBD 










2 




3 


Total 13 3 2 9 


Total 








15 


14 


17 


19 


14 


14 


93 



eaty OrOfinijaliOfi (NATO) K 
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Table IV.5: Norma! Yearly L 



Launch facility 


Number ot 
launch pads 


Vehicles launched 


Normal yearly 
launch rate 
capability 


Caps Canaveral/ 
Kennedy: 


Complex 17 


2 


Delta H 


12 


Complex 3S 


2 


A'JasI 


8 


Complex 39 


2 


Snuitle 


14* 


Complexes 40 and 
41 


2 


intanin 


6 


V5fxfcnberti: 


Comp?ex2 


1 


Delia 


1" 


Complex 3 


1 


AdasE 


3-4 


Complex 4 West 


1 


Titan B 


\-3r 


Compfexes4EasJ 
end 7= 


2 


-.tan IV 


4-5 


Cornpfex5 


1 


Seoul 


6 


Ccmptexfcr 


1 


SftutUe 


Moihbeiied 



^ihe fti Force pfens lc ctesc&rate ilVs pad sltet ooe mere bunch. 

'Because o! the pas's dose praxsnity io bunch cotrpfei 4 Essi. sefa; 
actMSes are occurring on 4 East restrict launch rates iz Sra te*et 

SQGD may convert compSexSfor Titan W launches ^r-9- than constn 
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DOD Space Program Cost Estimates 



In March 1989, we reported on dod estimates of total space-related fund- 
ing, including funding for all support costs such as satellite control net- 
works and operations and maintenance of facilities. 1 We obtained 
updated dod estimates for fiscal years 1985 through 1994. These esti- 
mates are shown in table V.l. 



DOD estimates as of October 1, 1989, show a funding increase from S12.8 
billion in fiscal year 198d to a projected S18-0 billion for fiscal year 1990 
(41-percent increase). They show continued increases to S23.6 billion in 
fiscal year 1993 (84-percent increase from 1985 and 31-percent increase 
from 1990) followed by a slight decrease to S23.3 billion in fiscal year 
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DOD Space Program Cost E; 





Table V.1: DOD's Space-Related Funding Estimates for Fiscal Yeai 


:s 1985 Through 1994" 






Dollars in millions 












Fiscal vears 






Category 


1385 


1986 


1987 


1988 


1989 1990 


1991 


1332" 1393" 1994» 


Navigation 


S564 


S«2 


S447 


S431 


S449 S553 


5590 




Communication 


1.575 


1.308 


1.760 


1.356 


1538 1.331 


2.097 




Mapping, chartinc. and geodesv 


62 


22 


15 


12 


13 16 


19 




Tactical warning and attack 


58t 


745 


1.0SO 


536 


859 1.050 


1.162 




Meteorology and oceanograonv 


293 


203 


155 


1SS 


457 515 


553 




Launch vehicle acquisition and 
development 


1.465 


1.570 


1.700 


1.727 


1.627 1.5=4 


1.280 




Ground support 


1,114 


1.130 


1.430 


1.386 


1.096 1.102 


1.155 




Supporting research and development 


1,118 


3,110 


£750 


2jS3 


2.975 3.485 


4.171 




Gerteral support 


5595 


6,470 


6.380 


5.855 


7,281 7.755 


8.180 




Tcta! 


512,768 S15,000 S15.T17 514,504- S16;305 517,952 519,242 


S21.600 523,600 523,300 



s As oi Octeben. 19SS. 



e Navstai GPS and TRANSIT s 



teted equipment, bdbcfing AJ 



provide geophysics! mfortnatiort !o sUaiSCsc and teclicSJ weapon systems, such 
sze. sftaps, a.TC c>svity fieM o! tfie es*tf» (« sopponmg tsetse misste forces 



Meieot otocy and ©Manogiepfcy 

launch ana shuiils support, includinc 

launch cwipte* 

Groond suppor; consists mainly ol of 



h vehicles and space 
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Objective, Scope, and Methodology 



Our objective was to develop an information baseline on dod satellites, 
launch vehicles, launch facilities, and their related costs. We also 
included information on dod's projected satellite launch schedules to 
show how these key elements of dod's space programs interrelate. The 
Chairman, House Armed Services Committee, requested this information 
to assist the Committee in its assessment of the implications and 
affordability of various ood space program changes. 

We interviewed officials and reviewed documents pertaining to DOD 
space programs at the Washington, D.C.. headquarters of the Office of 
the Secretary of Defense; Defense Communications Agency; Strategic 
Defense Initiative Organization; Joint Chiefs of Staff; Departments of 
the Air Force. Navy, and Army; Air Force Systems Command; National 
Security Council: at the El Segundo, California, headquarters of the Air 
Force Space Division and at the Air Force Space Command's Consoli- 
dated Space Operations Center at Falcon Air Force Station, Colorado. We 
also performed similar work at nasa and the Department of Transporta- 
tion in Washington, D.C., to obtain information on how space launches 
controlled by these agencies affect dod space program planning. 

Our review was performed between July 19S8 and March 19S9. Follow- 
up activity to clarify program information was performed through Sep- 
tember 1989 and information presented in this fact sheet was updated 
to reflect dod, nasa, and commercial launch plans as of October 1, 1989. 
We did not independently verify information provided by dod on satel- 
lite program status, acquisition schedules, launch schedules, unit satel- 
lite and launch costs, and space-related program cost estimates. Also, 
our review did not include nonsatellite space activities. 

The information in this fact sheet reflects unclassified dod space pro- 
gram plans to the extent they existed for activities through the year 
2004. However, dod space program plans are dynamic and subject to fre- 
quent changes. Because of this, the information presented in this fact 
sheet is a snapshot in time of dod's space program plans that is subject 



We obtained dod and nasa official comments on a draft of the classified 
version of this report. In addition, program level officials from each 
agency reviewed the draft and suggested minor technical changes to 
more accurately reflect current program status. These changes were also 
incorporated into the final report where appropriate and are also 
reflected in this unclassified version. 
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Comments From DOD 



Note: GAO comment: 

supplementing iiiase 
report Text appear ei i 
find of this appendix. 



i General Accounting ( 



: Defense (DoD) 



The DoD nilitary space programs are continually re* 
adjusted to reflect budgetary actions, and Inforaat " 
in the report nay not always be current. It is the DoD position, 
" : report should include only approve! programs. 



• efforts that ; 



: approved prograas, such < 



to "orbital" programs, 
exclusion of the sub-oi 



i describing the total 
a report linitation. 



> discuss the draft. The 1 



the opportunity \ 



kcLff. ku^u. 
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GAO Comments *" D0D su §S ested Ehat the re P° rt emphasize more strongly the continu- 

ally changing nature of dod space activities due to various program and 
budgetary actions. DOD also asked that because the Space-Based Wide 
Area Surveillance satellite program is not an approved program, that we 
not include it in our report. We understand dod's concern on both of 
these matters and have revised the report accordingly. 

2- dod suggested that for completeness in describing the total dod space 
effort, dod suborbital or nonsatellite programs should be included in the 
report. The Chairman's letter and subsequent discussions with commit- 
tee staff confirm, however, that the requester's interest relates only to 
the satellite programs. However, to accommodate dod's concern we have 
further clarified the objectives concerning the scope of our review. 
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Glossary 



Geosynchronous 
Equatorial Orbit 



A geosynchronous orbit that is concentric with the earth's equator. Such 
an orbit for earth satellites normally occurs at about 22,300-nauticaI 
miles altitude and the satellite appears to an earth observer as being 
stationary overhead. The orbit is also referred to s 
orbit 



Geosynchronous Orbit 



A circular orbit such that the period of one revolution of a satellite in 
the orbit is equal to the period of one rotation of the earth, or 24 hours. 



Geosynchronous Transfer 
Orbit 



An elliptical orbit used in the process of launching a satellite to a 
geosynchronous orbit. Satellites launched to geosynchronous orbits usu- 
ally are launched initially to a circular low earth orbit and propelled by 
an upper stage rocket to geosynchronous altitude via the ellipticalxrans- 
fer orbit 



Extremely High Frequency frequencies in the eiectromaj 



ive spectrum from 30 to 30G 



Gigahertz 



A unit of frequency equal to 1 billion cycles per second. 



Inclination is the angle made by the intersection of the plane of a satel- 
lite's orbit with the plane of the equator. The angle is measured from the 
equator to the orbital path projected onto the earth as the satellite 
crosses over the equator from the southern to northern hemisphere. 
Thus, when a satellite's projected path on the earth crosses the equator 
in a northerly direction at an angle of 67 degrees, for example, the satel- 
lite would have an inclination of 67 degrees. An equatorial orbit has a 
zero-degree inclination because a satellite in such an orbit travels in a 
path concentric with the equator and the path does not cross the equa- 
tor. A true polar orbit has a 90-degree inclination because the path for a 
satellite in such an orbit is perpendicular to the equatorial plane. Orbits 
with inclinations above 45 degrees are considered by the Air Force to be 
high-inclination orbits. 



Low Earth Orbit 



An orbit relatively near the earth. Low earth orbits are typically within 
several hundred miles high but have undefined limits in altitude and 






may be as high as several thousand miles. The term can refer to equato- 
rial, low-inclination, high-inclination, or polar orbits. 



Megahertz 



A unit of frequency equal to 1 million cycles per second. 



An orbit passing over the vicinity of the earth's poles. The Air Force 
considers orbits with inclinations between 80 and 100 degrees to be 
polar orbits. 



Semi synchronous Orbit 



Sun-Synchronous Orbit 



An orbit such that its orbital plane makes a full revolution about the 
earth once each year. This results in the satellite passing over the equa- 
tor at the same local time throughout the year. 



Superhigh Frequency 



Frequencies in the electromagnetic wave spectrum from 3 to 30 



Frequencies in the electromagnetic wave spectrum from 300 to 3,000 
megahertz. 
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